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Abstract of JP31 75499 

PURPOSE:To improve the collating rate and to shorten the 
processing time by generating a effective border between 
registered speakers and others efficiently. 
CONSTITUTION:The system is constituted by coupling a 
voice input part 10, a preprocessing part 20, a collation 
neural network 30, and a decision circuit 40. Before the 
preprocessing part 20 preprocesses the input voice of an 
input speaker for learning and inputs data on the registered 
speaker and other unregistered speakers to the neural 
network 30 for the learning of the neural network 30, data 
close to the area of the registered speaker in a feature space 
and data filling other all areas effectively are selected among 
preprocessed data on unregistered speakers and only the 
selected preprocessed data are used as input data for 
learning for unregistered speakers. Thus, the data selected 
matching two selection conditions are used, so the collating 
rate is improved and the processing time is shortened. 
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(57) i®ffm*<D®imi 

M-hT*5#-h3, #-b4£:frU *-hlt 
h 3 ^iS^iSSSt*- h 2 <h#- h 4 Z&XB®. 
SSW^m- 2 *<D«jg8S*^ ifcgAr<Dft<Z>3£gOi£^ 
/»*/c (A) T$..5 2 0©^[6]ttiSe^-|gi:^CD2 0©^|6] 

araa#- h 1 h 3 ^ gi&mm&njjtf-x- b 2 

£*-h4£i&.$^&8&<fc9fcg£#ALi fcttgl^tfS 
it£ L-fc 2 OCDT7 A^X>^^f)-^KSS^^' 10 

A L 1 = (N 1 ±0. 5) • A 3 /neff (A 3 ) 
Pc (A 2 ) =4 • k (A 2 ) • ( 1 - k (A 2 ) 
cos 2 (neff (A 2 ) • n • AL, 

2 • N 2 = 



2 

b 2 ^^^ffcT, «A, , A 3 * 
$tS&t$t.<Dft*m®L. &SA 2 ^-^tJ^cOTt^^ 
^SgifcSSSI^tt&igK&^T, N, , N 2 

neff (a) *mm&<n$L&xv>ft\z-ft-t2>^mmtf;mt. 

Istztt, ftfflgtt^SBOigi&S&^AL, , ALa, 
#fttt«S-&8§<D!&:BA 2 (D^^/c (A 2 ) *t. ^\zm 

(1) 



} • 

/A 2 } =0. 5 



(2) 



(2) 



A , /neff (A i ) / I A , /neff (A , 
A L 2 = (N±0. 5) • A, /neff (A, ) 

Pc (A) = 

4 • k (A) • {1 — K (A) } 
<D»» dPc (A) / dA#*&ftA 2 . »S^ttA 2 ifi^ 

(a) , m^(Dmmmmmnen (a) 

[OOOl] 

t>0)T&So 
[0 0 0 2] 
[ft*tf>StfFi] 

neff (A) • AL 2 = (N a ± 0. 5) 



4 

) -A 2 /neff (A 2 ) I 
= N • A 2 /neff (A 2 ) 



3 1 7 5 4 9 9 

(3) 
(4) 



cos 2 {neff (A) • k • A L, /A} 
*5MMgfctr>5) tt. tt*. 04(a) Oi^CM^nT 

(A) T»S2 0©^r6H4J»'&S2 8, 2 9 ifiS^A 
L 2 &*tt*&S**K3 0£WR»3 l^S&SttffiSS 

$-&s£, #»B<z)«s«7?*-5jaa3p-h2 7 

2 6^e>ifefiA2 ©7t«Dai$n^<J;3(:^oT^ 

So 

[0003] KfiA, ^misa 2 <Dyt<D&#mz 

(A) £*jfibfcft&:B^neff (A) • A L 2 
. a , = N 2 * A 2 (5) 



oiit^^n^^i:^^ it (5) a^MScfc-s * *tc, ass a, , fc^A 2 «ttii:»e»nso , rttft< 

{A, /neff (A, ) } / I A , /neff (A, ) - A 2 /neff (A 2 ) I 
= 2 • N 2 (6) 

(6) x^m^<D^mmmmneii (a) [0004] a: (5) a, 

A L 2 = (N 2 ±0. 5) • A, /neff (A, ) =N 2 • A 2 /neff (A 2 ) 



a: (7) ©al 2 zfe&zzziiz&Qmmmiz&fe'eg 

So 

[0 0 0 5] 2K7>^»jKSJC^3^T. A^#-h2 5* 

P 2 _ 3 =4 • { 1 - K (A) } • /c (A) 
cos 2 {neff (A) • 7C • A L 2 
P 2 _ 4 = { 1 - 2 • k (A) } 2 +4 • /c 
{1 — K (A) } • sin 

SC(5) ^6SC(9) CD k (A) \Z& 



(7) 

30 h 2 5 j&>^2liS#- h 2 7 ^ c£> 3! P 2 _ 4 it 
Si, 



/A} 
(A) 



(8) 



2 



2 ©3t(D^ft«iB-&^«; (A 2 ) £0. 5 tCfasTT-S^ 40 

[0 0 0 6] CWiSir^r&tC.fcOStgA, =1. 31/i 
m. iSf A 2 =1. 5 3 um£lsTmmLrzft&ftm& 
<D®\$.&m3 (b) ICtpT. 

[0007] (#M5:fiR i : mTm^mm^s^xm- 

I Vol. J73-C-I No. 5 pp. 354-359 1990¥ 5fl) 
(ftjfcffij 2 ) 

H±*S#*ttillE<. llfflffcT3*i&lCte#i§!c»t£*# 50 



{neff (A) • n • AL 2 /A) (9) 

fZZftfc. mmicWt.2 :T. Kominato et al ; Optical 
mul t i/demul tiplexer with a modified Mach-Zender in 
terferometer configuration ; OEC 94, Technical di 
gest pp. 174-175 , July 12-15, 1994 ) 

fciSiiTS £51:: Lit Chiefs. «5ii«05(a) 

3fr*>tiz>®.mmtt-t3-&4 4tf&-eimfrK. (a) 
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^»8*fiS^AL a *r«-»?ft**tt»4 5<h4 6T 

P 2 _ 4 = { 1 - 2 • Pc (A) } 2 +4 • Pc 
{ 1 -Pc (A) } • sin 2 {neff 



(3) »ff 3 1 7 5 4 9 9 
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[0 0 0 8] dflMt^tfttglCfc^T, A**-h3 5 



(A) 
(A) 



7t 



A L 2 /A} 



(10) 



Pc 



= 4 • { 1 -Pc (A) } 
cos 2 {neff (A) • 
(A) =4 • { 1 - k (A) 
cos 2 {neff (A) • 

a l 2 tt (ft*m> tra«^a:(5) , (6) , 
(7) ^e^^e>n^)o 

[0 0 0 9] ZCT\ -%&)tii1&&%g<Df&^m k (A) £X 



• Pc ( A ) - 

n • A L 2 / A } (11) 
} • K (A) . 

7T • A L i / A } (13) 
i 



neff (A) • ALi = (N, 
/c (A 2 ) =0. 5 

[0 0 10] £t±©«^K»^}*tCci:OiSSA , =1. 
3 1 &fiA 2 = 1 . 5 3 Mm. iSSA 3 =1.2 20 

(b)JcH^lT^i-o it«<Z)fc«)H5 (b) (ft 

[0 0 11] 

£#5£(7) TS*N 2 {C^bT (A, , A 2 ) <D 

N, iCfcfj&bT (A 2 , A 3 ) ©ffl^&fc-fr^ft^T 30 
b*^o £S*c#«£l£*T*t;:ttA3 «A, tci6t>« 
fitVi5Rfi3W»*. £oT. SISN 2 £A 2 Zfr&tL 

[0 0 12] 05(b) ^&t>^S«tC (fi£*#J 

2) tti. 3 vmmmz&\,*T\z m&mi) ^v^m 
aaa^**w«*iKv^, 1. 5//m»*^T 
ttasic j:ot>ajajtrxiHjta[ft«f«*«»< 

&oT^£o ^COlStCM-^O^^^S^t^blC, 40 

3 -3fira>#ttftJEtf * Z. <h ch V* 5 
ofc. ★ 

AL, = (N, ±0.5)- A 3 /neff 
Pc (A 2 ) =4 • k (A 2 ) • { 1 k 
cos 2 {neff (A 2 ) • k 

2 • N 2 = 

A , /neff (A i ) / I A i /neff 
A L 2 = (N± 0. 5) • A , /neff 

[0 0 15] B*3H2IB«<0*»WOBBW. & 50 



±0.5)- A 2 /2=N, 



A 3 /2 



(14) 
(15) 

★ [0 0 13] #5693<DB«raL ±K«JS£<SftU Jt:5 
[0 0 14] 

h 3 £*6^#R»£#-- h 2 h 4 &tt^«atK0> 

^fh2#<&*jfc»&3&*, «SAT?OJtC09fi!t©tt'&*^/c 
(A) T»S2 0<D»|Rjtt«^8t-t(Z)2 0<D*rp]tt» 

h 1 <h#- h 3 *m&mm6<0&&&— h 2 <h7p 

bfe 2 ^ov^/n^ x>^T»»a»«»ai**»«» 

SBa^KSO*- M Sr 1 *<&*«M6TJBtA C 

x >^8WS*«ttffi5fc*#»8<0#-- h 3 <h 5 - 
*©#-h2*«^fcmT, SSA, , A 3 ft^trtff 

»I8^^#«BK*5^T, N, , N 2 neff 

(a) s^ftttojftftAoje^w-rsvflfiasr^tbfc 

k (a 2 ) at, ^{ctkT^ 



(A 3 ) 
(A 2 ) } . 

• AL, /A 2 } =0. 5 

(A i ) — A 2 /neff (A 2 ) 
(A i ) =N • A 2 /neff (A 2 



(1) 

(2) 

(3) 
(4) 



(4) 



#fF3 1 7 5 4 9 9 
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Pc (A) = 

4 • K (A) • { 1 - k (A) } • 
dPc (A) / dA^iSfiA 2 • $>2>Wtk 2 

(A) , ^jgO^MPr^neff (A) 

[0 0 16] 

mum («e*«2) ic*w-a*fra(i4), 

(\5)<DRt>KUZ, ±IB*tt5t<l) > (2) Sffl^^tT 

[0 0 17] (t*W2) A 2 &ft«>n«, SCO 

4)cfcDA 3 tel*H2*Jfc OEmzWZ-&, ±<DW*ttf*» 

[0018] fni:»ut*»?STtt, ^frsun . * 

Pc (A) =4 • { 1 - K (A) } * K 
cos 2 {neff (A) • 7t • 
dPc (A 2 ) / dA = 0 

neff (A) ■ A L i = N, ■ A 
Pc (A) = { 1 - K (A) } • 4 • k (A) 
cos 2 {neff (A) • k • A L i 

Xtf(2) fc.fcr)SC(19), (20) **|&TOT*HfcSn*. 
ffif«&j£frfS^^ A 2 (0f*ifi<0»fiT&5£<19), (20) 

#3B9ira\ &^<2HSI&Pc (A) (D*fb* ( dPc (A) / 
dA) £A 2 CO#5fiT«t>/h$<^S«fc'5^iaffl-bfct> 

[0 0 2 2] H 6 73r5Hl 5t**?H<OfP«*«Wr* 

(fip-fe, 6 0iC*5V^T^&?S5 8 0S 

££AL, , W«»5 9C!)***0 4:*ttT. -coil: 



cos 2 {neff (A) • 7t • AL, /A) 
* (2) Srffl^tUi. A 2 <h«^M^(CA 3 

[0 0 19] «£*0iJ2) tt, ^fr:£(15)T«: (A 2 ) 
£0. 5tCffi3£bT^£>#, #f89§te^copg^£fc< b 

A 3 £A 2 t0mi^e)Ml^t)0Tfe^ 
[0 0 2 0] W*?B2|B1«0*55Wtt. #K^lT&#:£ 
(18)*ffl^TKtH-Sd<tt*cfc0, )t:#<B««£»«>£> 

[0 0 2 1] 



(A) - 
A L i /A) 



(18) 



(19) 



/A) -0. 5 (20) 
* [0 0 2 3] H 6 h53a^6 

If, h 5 5*6HiASn<5#<D«JMMI* 

e, , M^^, , aia*— h 5 4d^m*$ns3t<© 
SJ^JI*I£E 2 % &*B2:6> 2 ^il:t§c f0t 

#0i , 0 2 to, 3&lSlttlS'&» 5 6 , 5 7 08^/c 

(A) , fiffiSW#«6 0<D#«BfijSAL, , 
0>e»«»i3 (A) £JEV>T, ^STit^i^tf 

[0 0 2 4] 
[»!] 



0 1 = tan 1 



1+cos{£(A)* ALi} \ 
. sin{^(A)- ALi} J 



02 = tan' ( /c(A)>sin{ j 8(A)> ALi} 

\fl-«(A)> • /c(A).cos{tf(A). ALi} 



[0 0 2 5] H6Tffl*Snfc3ttft!attH«03t*a& 
E. , fiffl#-»i T*£>3fc*«£#- h 5 
*-h5 4*6HB»»CAItbfc»*- AM-h5 3a 50 



A»*-h5 3 a*63t*Anfc«^K:iB 
fcH«<«tt£ttft#-- h 5 5, 2S»#-K5 4*6Alt 



(5) 



3 17 5 4 9 9 



z t & m 9 <d m m <o t z s xm^ s . 

[0 0 2 6] B8«H6<hl^i;3t'&»»[S<DA*3p"-h 
5 3 b^6«»S«^E 0 > tiLfa&O&ft&AMlsfcm 
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*«ig£:E 2 . &ffl£0 2 <^TSo ^0^0, , 0 

[0 0 2 7] 
[R2] 



<f> 1 = tan* 1 



1+cos{ff(A) - AU} } 
c sin{>S(A)- ALl} y 



#2 = tan' 1 



-C 1 -a:(A)} - sin{£(A) * ALl} 
{1-/c(A)> • cos{/3(A) - ALl} - «(A) 



^ (A)= 2- * «neff(A} 



[0028] H8TiflAsnfc3et««aH«©Jtt, 

SB^E 2 , ffifflrt**- h 5 5 <fc D t> * i -<f> 2 Jfcfttii 

n^^#-h 5 4fr*>mm\zAttisfc.m&. a*>#- 

h 5 3 b^e»»W$n^^i^S*LTl^o 0£ 
?t<h#- h55 h 5 4X^(D&.mmmX\ MRM 

mfimvyt&m\zAM-?n&. am-hs 3bw 

[0 0 2 9] 06 KW.m 9 b^#^^r^ffl 

[oo3o] mi o\z^rm\z, mm<Dti&\z*mnx 
&z>yt&ft$L$£*3zi<Dmmzttw^ A»#-hJ0^* 

[0 0 3 1] HI ltt««lT03tO«»-fi«^«S 

h6 ifr*>AMi>iztz<D. &<&vfry£<DmRmm$:E 



* 2 (Dytom&te, E, = E 2 -C*D, *ttS(I) ^6, 
20 «SA 3 CD^CD^^ E, =0, E 2 =E 0 -Cft-SCI 

[0 0 3 2] B12tt(Wtl?ffl»*nfcm (H«2 

tc*fbT> mm&7 1 ^«^g&7 2»©jifc*w#jtntf 

cfc^. «fcoT, »i4B7 1l:tt«JWB*JE, ft*B 
^a, -6> 2 <Mta*, WiRB7 2Ktt*JMMfla*E 2 * 
<iffl^O03fc^AM$n§t)O<i:tSc Att^tltamZ 
<K«2T«*tR*H«»b J B:-r, flfflO^aeffcrT*. ^« 

(A) • A L 2 , «K8 7 2"^6ailt*n*3tt©ffi«tt 

0T=abSo *fta:(3) , (4) iftfiA, t 

It 18 (A, ) • AL 2 = (2 • N 2 ± 1) • 7C, &g 
A 2 S (A 2 ) • A L 2 =2 - N 2 • 7tT&#;i 

£ififtfr2>o mi 3tt««2Tfmit$nfc»[SAi coTt 

^ iSSA, i:»btti (02 -0i ) - (0i - 
02 ) =-7C^fiK05tOo <fc^T, 
[0 0 3 3] 
[S3] 

exp [- j - { 0 1 - 9 2+(2 • N2 ± i) - n }] 
exp t-j-{0i-0 2±/r}] 
exp[- j- (02-01)] 
explj ■• (0i-<A2)1 

-02 t*»mnxKZ" (2 • 7ccDSsms<0<&*Htto£ 

7 4 icttJMMHtfE , , &ffl#- (0 i 



40 



02 £-rntf* iB*3B^b (2) ^sa* 

Ei-exp[-i-{0T-02+^(Ai)- ALH=^ 

=E1 
=E1 
=E1 

[0 0 3 4] £U2>o 

[0 0 3 5] Z<D±?\Z, i£gA , CHLTIt " ®& 
g§7 4JCASt£n37fccfc9t>&St?§7 stcAit^ns^ 
CD^^, fiffl^0. - 0 2 +(2*N 2 ±l) • Ktdrt 
il/uTV^" " «M7 4CAIf$n^ 50 -0 2 ) <7)5t^. 7 5 fc*JMMia«E2, 
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ooytifixstztiitzLtzizteztfi. interns <Dm-s>t 
mcn&z (H9*±TJfitur*ntfj:<^*) . 

[0 0 3 6] Bl 4tt««2Tttl»*nfc«[*A2 <Z>7fc* 

E1 -exp[-j-{0i-02+0(A2)- AL}]=E1 

=E1 



(6) 4#ff 3 1 7 5 4 9 9 

12 

[0 0 3 7] 
[R4] 



• exp[-j-{<9i-02+2. N2- ;«}] 
exp[-j-{0i-(?2}J 



[0 0 3 8] tftO, ^^T'KfiA 2 Tte, E, = E 2 

we, , tt«*fii -a a <wte**, @&&7 sieves 10 

B7 4l:*!H8«E 2 > ttffi**0<Wfc>&*, i«7 5(: 

»*S2EltO*»«tH Ei, E 2 coiftfi 
ftRWT^*. Ell 5«««2-eUJS*$nfeRSA 3 CO 20 
Ei =0, E 2 =Eo ®*£S&7 5fc(&*3fc 

suits n*?iec!)«iMK«« Ei , *afc»7 5j&>sta 

»aft*3fca>«JMMBftE 2 £T<5£, CCTt), 

**6, E, =0, E 2 =E 0 T&SutW 

[0 0 3 9] 30 
[HSE0N *^coi|j®#JftB17]iMB3ft# 

3tt^»«»*«rBT*D, RIB (a) tt¥WB, l*lB 
(b)tta-a' aWfrffiBTftSo B2«, (if* 
J» 1 ) 0*M«0*jKBffl^»«»©«^»[fi«ftt* 
^iT^O, [tllll (a) HtA*#-M 8 3^6** A* 

h 2 0T<£a&feg#ttft, PB 
(b) ttA*#-M 8^63tt*A*Ufc»*©aii*— 

(»**2) <0*«S«oW»BS3t^»*8©«ife«* 40 
#teft*-rBT*!K RHIa) ttA*#-M 8*>S3fc 
^rA^J Lfcm-Som'Stf- h 2 0 T(D**«fi»tt*. 
HB(U 1 8*6*tA*l/fcidoaa 

[0 0 4 0] *H^CTO«&KSl7t^»iSSg«B 1 K« 
T<fc?K, MK2, 3jWt»ttfc#tf&0. ffltf¥S 
3 0mnn?ft^ofc0TS^t»cJ:D«fi!cSnT*3D, 4 

^^fte^ss, 6, 7, 8<i:^ne>*^ttffli 
tt#gpii, 14, 1 7ic«fco«dcsnTi^. na 

(b) K«TJ:5IC. 2S&&2, 3tt. *«1±»C»J«S 50 



nfc372a, 3a$^7yMTa«3fcfcOT*5. 
Kb) K:«"TJ:3»C*rttt»'&B5, 6, 7, 8 tt, 
2, 3^5pfr^raPHGa pTEl^tlfct)©^ 

d, *<z>*ff«»«)*sftLc-c«rctfc'r*, eta 

*ft#B 1 1 \*mwas 9 ft 1 0 Jt 0 fc A L , «f w 
*<T*C4:K:J:D. ffiffl«f*#ffl 1 4 ttW«BS 1 2 * 

Mft-** 1 7 1 6 £WttK 1 5 i D 'fe A L , « 

[0 0 4 1] Sffil £.9 K 4 CDJSSf 1 . 4 5 
8, 3TOJS»f*«l. 4 6 2 4, nTCOiSS, itfe 
8 MmT$)^o tMltt, *«ld*S i 0 2 , >7^y H4 
^Si0 2 -B 2 0 5 -P 2 0 3 , D7^S i 0 2 -T 

1 O z T&^o 

[0 0 4 2] B1K:*3V>T, SlRltt^OGap^ 
3. 5 Mm, ¥frgB<Z>fi£LCft 2 1 3 Mm, teffllitt 

ltl 70»S»fiiAL, * 2 9 3 /zm, 
fiffii*f4»14©*8»fiaAL 2 S3. 17Um 
<h UfcltM«OW»Bffl3t^»««0»*«fi«FttSB 

2 ^rH^^^To C^TflMBLfcifcBA, , 

A 2, A 3 te, A i = 1 . 3 1m m, A 2 = 1 - 53m 
m, A s =l. 2 5 AtmtffcS. 3ft*5, B2i*"^it«(Z) 

ft, h7?ttift*A = l. 24-1. 3 

2 5dBJ£JLb (#2 10!>^«ft»3ttft»3Wjin«iW , 

RfiA = l. 5 2 5— 1. 5 3 5 MmT0. 0 5dB£TF 

(»2 2©*MH«»3tt««l««BntfJ:lri) , aiB#- h 
TteifcBA = l. 2 4—1. 32/imtO. 1 dBRT 

(#2 3<7)^«*»Jtft*3&«Bna«k^) , i£SA = 
1. 5 2 5 Mm-l. 5 3 5 MmTr2 0dB^± (#2 4 

[0 0 4 3] BltC^V^T> 56r[pJtttt-&»OGapft 
3. 8 4 Mm, 5PfT«Ofi$LCft2 7 /zm, ffiffiMM 
^ggl 1 t 1 7^WSiAL, ft 3. 15 6Mm, 
fi«if*4»l 4<D«iSKSMAL 2 ft 2. 115/zm 

<h L^*BMa>«ttBB%«»ttBa>«illgttA4«ttftB 
3*»cSI«irJ:0^"r. *fcJttt<Ofc»«^B3*k:«» 



(7) 



Wff3 1 7 5 4 9 9 
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^LTa^^o tfcfcTte, 05(b) tCTKTcfcok:, ^tcwi 

mt&myt&ttmmz. m3\z^r^o\z, i. 3ums 

tM«<^otl^i:t)^^bt 1. 5 3 Mm 

IT^S i 0 2 -GeO z < J® ^?>n5. 
[0 0 4 5] S«, ?r;F, 3 7lffl<i:tT^±(C 

[0 0 4 6] 

[0 0 4 7] (2) W*JB2E*©*«W^«tntf> H"* 
[BHOflMLftKM 

[01] *IKWa)*lS«*«rHir*D. RB(a) tt¥ 
®0, PQH(b) tea- a' ®r®0T&£o 
[0 2] *5BW «*3«1) 0««OJK^»*»©« 



14 



10 



20 



[0 3] *^BJ (f§3tS2) <0*«W<D*fr&#SSB<Z>» 

[0 4] tt*«S*tBT»t), RIB (a) ttfi£*<03tt£- 
#&2§co¥M0, 1*10 (b) tttB*«S»tt©^^7-t?* 

[0 5] a*«*StHT»t), 1*10 (a) tt«e*<B*fc& 

So 

[0 6] *58«OfffflSR9St5HT»«. 
[0 7] *5BW<0f1UB*BB?rr*B^*5. 
[0 8] **MOfPfflSlttW'rSBT**. 

[0 9] *^B^Of^ffi^^HJ1-^0"C$)^>o 

[010] *^0jcof^ffl^i^0j-rs0T^^o 

[011] ^i^ffl^PW^iTfe^o 
[012] *58W<0flMH£K9jT*BT*S. 
[0 13] *»9!OfP«*«wr*B-C**. 

[014] *5£w<Dftm&mw-?z>m-r:&z><> 

[0 15] *^KO)fPffi*l85B-rSB^feSo 

1 s« 

2, 3 ^&SS 
4 J7*;F 
5, 6, 7, 8 
10, 12, 
14, 17 



9, 

1 1, 
18 XiJ^-b 

1 9 3g5&^— h 

2 0 h 



13, 15, 16 



[06] 



[0 7] 




Ei - exp (- j • 0 1 ) 

exp(-j. 0 2) Eo <- 




Ei • exp (j - 0 i ) 
E2 • exp Q - 02) 



[0 8] 





[010] 



(10) 



4#fF3 1 7 5 4 9 9 



1 1] 



Eo 




Ei • exp (- j • 6 i ) 
E2 - exp (- j • 9 2) 

A 



5 ;*2©}fc<D*§^te, Ei=E2 
&fiA3©>t©J»^(S, Ei=0 

E2=Eo 



1 2] 



Ei • exp{-J • {$ 1-02)}. 

E2" 




| Ei • exp[-j • <^^ -dz+/3(A) • AI-2}J 



-E2 



• AU>(2 • K2±l) - it 
/3(JL2) • AU=2 - N2- ff 



[HI 3] 



Ei • exp{j • (0 1-0 2) } 

E2 




Eo * exp ( j • 02) 



4$fF3 1 7 5 4 9 9 



1 4] 



Ei • exp [- j 

E2 



{01-02}] 



E2 

Ei expD* {01-0 2}] 




7fi 63 
S 74 i 




Ei - exp (- j • 0 1) 
=0 



E2 • exp (- ] • 0 2 ) 
= Eo - exp (- j • ^2) 



